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Fluorescent antibody techniques have been used
in the diagnosis and identification of Pasteurella pes-
tis in pure culture and in tissue impression smears
from mice.a In our attempts to adapt these tech-
niques to studies of plague ecology we have found
that established pre-adsorption techniques are ade-
quate for the detection of plague organisms, P. pestis,
in blood, spleen, and liver smears of rodents. How-
ever, these techniques are not suitable for the detec-
tion of plague organisms in peritoneal fluid, lymph-
node, or tone-marrow smears owing to brilliant non-
specific fluorescent staining of normal tissue com-
ponents. Epidemiological investigations of human
plague cases usually occur after rodent or other
animal epizootics have subsided, and plague detec-
tion often depends upon the processing ofmummified
or decomposed animal carcasses. Thus, bone-mar-
row is a critical tissue in field investigations of plague.
During active epizootics, peritoneal fluid and lymph-
node tissues are of particular interest in diagnostic
procedures. Accordingly, it has been of primary
importance to develop a method to remove those
substances that are responsible for non-specific stain-
ing in fluorescent antibody preparations. Our at-
tempts culminated in the observation that crude
fluorescein-isothiocyanate-labelled antiplague globu-
lins can be chromatogrammed upon columns com-
posed of acetone liver powders and diatomite filter
aid.

Antiplague globulin fractions were prepared by
ammonium sulfate fractionation of antiplague serum
and conjugated with fluorescein isothiocyanate ac-
cording to the methods of Riggs et al.b Acetone
powders of beef and rat livers (Rattus norvegicus)
were prepared by the method of Coons et al.c and
mixed with diatomite filter aid el in proportions of
1: 4 by weight. Five grams of the mixture were

a Moody, M. D. & Winter, C. C. (1959) J. infect. Dis.,
104, 288.

b Riggs, J. L., Swiwald, R. J., Burckhalter, J. H., Downs,
C. M. & Metcalf, T. G. (1958) Amer. J. Path., 34, 1081.

c Coons, A. H., Leduc, E. H. & Connolly, J. M. (1955)
J. exp. Med., 102, 49.

d Celite Analytical Filter Aid, Johns-Manville Co. The
use of trade names is for identification purposes only and does
not constitute endorsement by the US Public Health Service
or the World Health Organization.

slurried in phosphate-buffered physiological saline,
pH 7.2, and poured into 25-mm-diameter chromato-
graphic columns. After packing of the columns and
washing with phosphate-buffered saline, 5 ml of
crude fluorescent conjugate containing approximate-
ly 1 mg of protein were added. Chromatograms were
developed and eluted with phosphate-buffered 0.85 %
saline, pH 7.2. Packing, washing, and elution from
the column were accomplished using gravity feed.
The final flow rates were 5-10 ml per hour.
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Although three fluorescent zones were observed to
develop on the columns, only one could be eluted.
The accompanying figure shows the elution pattern
using both beef and rat liver adsorbents. Recoveries
based upon optical density measurements of the
fluorescein adsorption peaks at 495 m,t were 37%
and 38% for the beef and rat liver columns, respec-
tively.
The fluorescent zones eluted from the columns

gave brilliant fluorescent staining of P. pestis organ-
isms present in cultures and smears of all types of
tissues. Non-specific fluorescent staining of normal
tissue components was reduced to negligibl&or un-
discernible levels in blood, spleen, liver, lung, kidney,
peritoneal fluid, lymph-node, and bone-marrow
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smears of laboratory mice, rats, guinea-pigs, ham-
sters, and six species of wild rodents.
The procedure described above takes approxi-

mately 20-24 hours for column preparation, pre-

washing, chromatogram development, and elution.
Acceptable preparations can be made much faster if
the column is prepared by packing, pre-washing,
developing, and eluting by vacuum. The required
amount of adsorbent (1 g/ml of fluorescent globulin)
is slurried in saline and the column prepared using
vacuum and a fine, or very fine, porosity sintered-
glass filtration crucible. After packing of the column,
a 1-ml pre-wash per gram of adsorbent is followed by
adsorption of the crude fluorescent globulin prepara-
tion and immediate development with buffered

saline. Since only one zone is eluted, all eluate is
discarded up to the point at which the brilliant yel-
low-green fluorescein-labelled globulin elution com-
mences. A fraction is collected that is 2-3 times the,
original volume of the crude fluorescent globulin ap-
plied. This procedure takes approximately 30
minutes for the processing of up to 5 ml of crude
globulin and can be performed with quantities as
small as /8-/4 cm3 if suitable microfiltration ap-
paratus is available. The product resulting is super-
ior to that produced by currently used procedures of
2-3 batch adsorptions with an equivalent amount of
acetone liver powder alone. This procedure repre-
sents a considerable saving in time over the 2-3 hours
required for batch adsorptions.


